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Abstract 
This thesis and research are intended identify how the Millennial and the tail-end of 
Generation X perceive Career Technical Education (CTE) courses as a part of their secondary 
education. Then, how these respondents perceive careers commonly associated with CTE, and if 
or how societal, peer, and parental pressures influence perceptions of CTE, especially when 
compared to the common educational structure which actively advocates 4-year education as the 
only way to a successful career and good life.  This thesis will also quantify how freshman and 
sophomore college students perceive CTE courses after high school, and if exposure to CTE 
influenced their post-secondary educational and career choices. In addition, perceptions of high 
school and college students who did not have CTE education courses offered in high school will 
have their perceptions of CTE compared against students who did have CTE courses offered in 
high school.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Keywords: Career and Technical Education; Workforce; Perceptions; Apprenticeship; Montana; 
Skills Gap; Millennials, Generation X, Vocational Education. 
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 Glossary of Terms 
 
  
CTE Career and Technical Education provides students of all ages with the 
academic and technical skills, knowledge and training necessary to succeed 
in future careers and to become lifelong learners.  
 
Apprenticeship Apprenticeship is a kind of job training that involves following and 
studying a master of the trade on the job instead of in school. Carpenters, 
masons, doctors, and many other professionals often learn their trade 
through apprenticeship. 
  
Skills Gap The difference in the skills required on the job and the actual skills 
possessed by the employees. 
 
Journeyman A skilled worker who has successfully completed an 
official apprenticeship qualification in a building trade or craft. They are 
considered competent and authorized to work in that field as a fully 
qualified employee. A journeyman earns their license through education, 
supervised experience, and examination. Although a journeyman has 
completed a trade certificate and is able to work as an employee, they are 
not yet able to work as a self-employed master craftsman. 
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1. Introduction 
Career and Technical Education (CTE) and related careers have reached a critical point in 
history. The current model for secondary and higher education in the U.S. has created an apathy 
toward careers commonly associated CTE with and the workforce training delivery systems 
traditionally used to fill these jobs. Meanwhile, the U.S. is facing a shortage of trained and 
qualified skilled workers in critical industries that utilize Career and Technical education and 
training. The fact is, these skills and careers suffer a perceptional stigma and have done so since 
the early 1980’s. We are now collectively reaping what we have sown. The wholesale de-
valuation of CTE programs, training and careers is and will continue to affect workforce, wages, 
the economy, and market competitiveness North America until this apathetic attitude is changed. 
During the Industrial Revolution in the United States, a shortage of factory workers 
prompted Congress to allocate federal funding to create schools for vocational education. The 
Smith-Hughes Act of 1917 developed vocational high schools to train youth for factory work, 
this was also an attempt to place or track children of farm workers and immigrants moving to 
cities for factory jobs. American philosopher, educator and social critic Dr. John Dewey foresaw 
a problem and “…opposed [vocational ed] because he thought it was building a class distinction 
right into the design’ of public education” says David Stern, whose research focuses on the 
relationship between education and work, “And I think history proved him right.” (Hanford, 
2014) To preface  Dewey’s position, his research focused on the relationship between education 
and work, his thoughts of post-secondary education at any level to prepare tomorrow’s 
workforce, no matter the discipline of study. The name vocational stigmatized the education and 
training.  
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The troubled history of vocational education and Career and Technical Education is 
discussed in the literature review in this thesis, as well as, the looming skills gap these 
perceptions of CTE and related careers have created through a qualitative analysis. The 
qualitative portion of this project explores the societal perceptions of Career and Technical 
Education and related careers in local and national publications, professional trade journals, and 
industrial reports. The literature review identifies: trends in CTE and post-secondary 
education/training; identifies industry need for CTE skill-set; and explores negative stereotypes 
about CTE and how these misconceptions correlate to entry into post-secondary CTE courses or 
careers.   
Perceptions of Career and Technical Education and related careers are observed, 
measured and compared among Generation X and Millennials in Montana in a quantitative 
analysis, then solutions to the problem are proposed. The quantitative portion of this project will 
identify the perceptions of CTE held by a sample of high school and college students in Montana 
who are preparing to enter the workforce or begin college coursework. The primary objective of 
this research are: 
 To identify if differences exist in high school and college students perceptions of Career 
Technical Education. 
 To identify if differences exist between respondents in regard to: gender;  if CTE courses 
taken when offered influenced post-secondary decisions; and conversely, does not taking 
CTE courses when offered influence post-secondary decisions and perceptions. 
My hypothesis is that the perceptions of CTE education/careers are positive in high school, 
but despite this, post-secondary entry into CTE coursework/training or careers are low. 
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2. Literature Review  
2.1. Troubled History  
Literature on this topic was hard to come by. Much of the research in this area are 
statistical reports of current CTE related career employment regarding worker shortages, lack of 
training options, and economic impacts of the shortage. Perceptions of this type of education and 
related careers are nearly impossible to find. This literature review examines the troubled history 
of CTE, perceptional shifts in regard to CTE over time, and the current fears of industry in 
respect to the looming shortage of skilled workers. 
Career Technical Education, abbreviated CTE, has replaced the name Vocational 
Education in education jargon. It was determined that vocational had a negative connotation, 
therefore, Career and Technical Education was born. CTE is a term applied to schools, 
institutions, and educational programs that specialize in the skilled trades, applied sciences, 
modern technologies, and career preparation and according to the Glossary of Education Reform 
(2014): 
Career and technical programs—depending on their size, configuration, location, and 
mission—provide a wide range of learning experiences spanning many different career 
tracks, fields, and industries, from skilled trades such as automotive technology, 
construction, plumbing, or electrical contracting to fields as diverse 
      as agriculture, architecture, culinary arts, fashion design, filmmaking, forestry, engineering,  
      healthcare, personal training, robotics, or veterinary medicine.  
If I were to identify a golden age of vocational education and related careers, it must be World 
War II through the mid 1970’s.  The historical accounts I have research don’t cast a negative 
shadow on the career and training that this generation of American provided to protect and grow 
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this county. In fact, these workers in factory jobs, construction, infrastructure and education are 
respected because each man and woman is contributing to the common goals and good of the 
country. Iconic, powerful and inspiring images such as Ironworkers sitting on a steel beam 
sharing lunch atop a New York skyline (Fig.1) and Rosie the Riveter (Fig. 2) reflect the pride, 
appreciation and respect for this work. 
 
Figure 1 Ironworkers 
 
 
Women took over welding, manufacturing and construction jobs as their part of the war effort 
when the men went abroad to fight for this country. Upon return from war, women and men 
continued to work to build infrastructure and cities that we still rely on today. Tom Brokaw, an 
American news anchor, called these Americans the Greatest Generation. In addition, this 
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generation also had a lot of children, we call this next generation of children the baby-boomers. 
The baby-boom generation play a major role in the current skill gap problem. This connection is 
made later in this thesis. 
 
 
Figure 2 Rosie 
 
With the need to house all these children, the greatest generation also started 
suburbanization- moving from the cities into residential neighborhoods built out on the outskirts 
of cities within commuting distance. Think Leave it to Beaver. Suburbanization projects 
increased the need for the skill sets and workforce provided by vocational and CTE training, thus 
reinforcing the need, respect and pride in these professions. The focus on manufacturing, 
infrastructure and construction continued well into the mid 1970’s. But a structural shift in CTE 
delivery occurred in 1983 as the U.S. Department of Education created and implemented college 
preparatory curriculum coursework following a report titled A Nation At Risk (Dept. of 
Education, 1983).  
This report was written as a response to increasing global competition in market sectors 
in which the U.S. was traditionally a leader such as automobile manufacturing. Toyota emerged 
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and grew in the global automotive industry with vehicles that lasted longer, were more fuel 
efficient and cheaper than U.S. made cars.  Another fear prompting the report and shift in 
education delivery was German engineering, which was quickly becoming superior to American 
engineering. A Nation At Risk set a goal to “combat mediocrity in a global marketplace… by 
creating a Learning Society” (DOE, 1983). Because the U.S. cannot be second to any other 
nation period, the solution to regain our global economic dominance was to track as many young 
people into traditional 4-year college education by pushing and promoting college prep 
curriculum in high school.  
Ironically,  a 2007 a New York Times article called Study Finds College-Prep Courses in 
High School Leave Many Students Lagging, cites President and COO of ACT Education 
Division, Cynthia Schmeiser describing the impacts of A Nation at Risk… 
What’s shocking about this… we have been encouraging students to take this core 
curriculum   with the unspoken promise that when they do, they will be college ready. 
What we have found now, is that when they do, only one in four is ready for college-level 
work (Arenson, 2007). 
This creates a problem for Career and Technical Education, in that, college-prep 
curriculum leaves little room for vocational educational courses by shifting educational 
objectives to math, science and critical thinking. In February 2000 the National Center for 
Education Statistics reported that from 1982 to 1994, there was a general decline in the 
participation of high school students in vocational education. The average number of vocational 
credits public high school graduates earned decreased over the period studied, as did the 
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percentage of graduates completing a sequence of related occupational courses. It also included 
an interesting footnote which stated… these decreases may be partly due to increases in high 
school graduation requirements implemented by many states after the publication of A Nation at 
Risk in 1983. Because students have been required to take more academic coursework, they may 
have elected to take fewer vocational courses. Alternatively, because of fiscal or economic 
pressures, or both, schools may have reduced their vocational offerings in recent years 
(U.S.DOE, 2000). 
In an article for American Radio Works entitled, The Troubled History of Vocational 
Education, author Emily Hanford states, “By the late 1990s, vocational education had a major 
image problem. Vocational programs had become a kind of dumping ground for kids who 
weren’t succeeding in the traditional academic environment”. Furthermore, “In many schools 
districts, vocational education wasn’t much more than a “second- tier special-ed program” says 
Jim Stone. The perception that vocational education programs are and have been dumping 
grounds for the helpless, un-educate-able troublemakers has successfully permeated the 
perceptions and attitude of the U.S. Education system. As a result, CTE is often simply tolerated 
in secondary education and, in some cases, subjugated as a purgatory for undesirable students.  
This new reality reinforces the cultural and societal stigma regarding CTE, which, 
unfortunately, has been accepted as modern realty. A pebble dropped into a pond whose ripples 
now impact local economies, national economic markets, business and national production. So 
again, we are now reaping what we sew as the apathetic attitude regarding CTE developed 
through this education model is impacting the U.S. workforce.  
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 Career and technical education is an educational strategy for providing young people with 
the academic, technical, and employability skills and knowledge to pursue postsecondary 
training or higher education and enter a career field prepared for ongoing learning (ACTE et.al, 
2010). Career and Technical Education marries educational objectives and workforce skill sets 
identified by industry as critical and in high demand. Yet, from a historical context, CTE and 
vocational education has been stigmatized as “less than” education. Common perceptions 
include: 
 CTE related careers and skill sets not require a high IQ; 
  CTE  skills-set can be learn by anyone simply by doing them for a while; 
  CTE skill sets can be mastered with minimal effort; 
  CTE related jobs and careers are menial, and do not require critical thinking ability. 
 An article called Vocational Education: Perceptions in the U.S. and Abroad, points out, “The 
unfortunate situation is that many US employers have a negative connotation with vocational 
education because of its reputation … and, yet it must not be forgotten that employers need a 
skilled workforce” (Nkhereanye, 2014). 
  Evidence indicates the reduced offering of CTE courses has shifted focus away from 
CTE and, as a result, the wholesale de-value of CTE as part of educational structure and is a root 
cause of the stigma that affects the perceptions of past and current generations. The Glossary of 
Education Reform reports:  
In the United States, career and technical education is often stigmatized, and there is a 
widespread perception that career and technical centers provide a lower quality education 
or that students who attend such schools are less capable or have lower aspirations. At 
9 
 
least in part, these perceptions are lingering stereotypes associated with traditional 
“vocational” programs of past decades (2014).  
 Unsurprisingly, Canada is experiencing similar effects and stigmas as education reform 
has created a negative perception of CTE there as well. As reported by the Canadian 
Apprenticeship Forum,  
“In a recent surveys to gauge parent and youth understanding of the skilled trades, we 
were disappointed with the perception that skilled trades’ careers are ‘dead end 
jobs…’” said Sarah Watts-Rynard, executive director of CAF-FCA,… parents and 
youth say they believe career opportunities in the skilled trades to be limited 
(Watson, 2015). 
 
  These perceptional shifts are having long-lasting effects in the overall North American 
economic landscape. However, recent studies are disproving the notion that these professions are 
low-paying, low-skill, dead end jobs. Industry and educational organizations are coming around 
to the value of CTE. There is no concrete evidence that such generalized perceptions and 
stereotypes are valid, and many studies have shown that students enrolled in career and technical 
programs can and do outperform students in more traditional academic settings (GER, 2014).  
In a 2015 Education Weekly article, Vocational Education on the Right Track, Walt 
Gardner writes: 
I don't understand why more high schools don't accord vocational education the respect 
and status it deserves. The obsession with a four-year bachelor's degree is shortchanging 
so many students whose interests and talents are not academic… Nevertheless, high 
school counselors continue to point almost all their advisees toward a four-year college. 
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According to Hanford (2014), research shows: getting a bachelor’s degree does, on average, 
result in higher earnings over a lifetime than anything less, such as an associate’s degree or a 
license or certificate. However, some associate’s degrees and certificates result in higher 
earnings than the average earnings of a college graduate. 
With insights and observations from 752 certified journeypersons across Canada, a 
survey entitled “The Benefits of a Skilled Trade Career: Journeypersons Perspectives and 
Experiences” sheds new light on the career progression in the trades. Sarah Watts-Rynard of the 
CAF-FCA states, 
This study reflects a much different reality, one of broad opportunity both in the trades 
and in related occupations. Tradespeople often transition into different fields including 
teaching, training, management and business ownership. We need to share this with 
young people (CAF-FCA, 2015) 
2.2. Skills Gap 
A skills gap exists when there is a difference between the skills that the workers have and 
the skills that the employer need. In addition to skills set not aligning with employer needs, when 
there not enough skilled workers who are prepared to fill open positions we have a compounded 
skills gap effect. This is the realty that the U.S. and Canada because of the stigmas attached to 
CTE created by the push to four-year education. The workforce that we rely upon for CTE 
related skill-sets, the baby-boomers, are preparing for retirement and we are not training enough 
workers to replace them. This is a problem.  
Lucia Mutikani of Reuter’s magazine reported in construction and manufacturing that… 
“a shortage of skilled workers is looming in the sector, which lost 2.3 million jobs during the 
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2007-2009 recession and has only recouped less than half a million jobs, catching employers off 
guard and sowing fear among many… much of the problem is blamed on retiring baby boomers 
and the fact that construction and manufacturing remain unattractive career paths for most 
students graduating from high school” (2014). 
It’s happening, workers in CTE professions are growing older and leaving the workforce 
to retire. As the Reuters article indicates, young people coming of age and entering the 
workforce are not filling these jobs because of the negative perceptions of CTE related careers, 
additionally, the following generations are smaller in population and cannot possibly fill all the 
jobs coming open. The result, a vacuum created by the mass exodus of the baby-boomer 
generation skilled trade professionals and the reluctance of present generations of workers to fill 
these careers. AGC Chief Executive Officer Stephen Sander told reporters, “… many firms 
report having a hard time finding qualified workers to fill project manager or supervisor 
positions, equipment operators, carpenters and laborers "(Mutikani,2014). The survey found that 
two-thirds of companies expect it will either become harder or remain difficult to find qualified 
construction professionals over the next 12 months. This convergence of factors paints a dire 
picture for the near future of manufacturing, production and construction industries. 
2.3. Skills Gap Brain Drain and Apprenticeship 
Another unfortunate and potentially devastating side effect of baby-boom retirement is the 
threat of “skilled trades’ brain drain”, which occurs when institutional and industrial knowledge 
is lost each time a journeyman, master or long-time industry professionals leave the workplace 
without the chance to pass on trade knowledge to the next generation of skilled worker. The 
retiring employees potentially have 20, 30, even 40 years of valuable knowledge about their 
trade and job that is only acquired experience and application. These nuggets of institutional 
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brilliance must be past-down to the next generation of workforce. Unfortunately, as we have 
learned, there isn’t enough of a next generation in which to pass this information to. But with this 
crisis comes opportunity, an education and training method does exist to combat the “brain 
drain” effect, as a matter of fact, it has existed for over 700 years : Registered Apprenticeship. 
Apprenticeship is on-the job training coupled with classroom education while getting paid to 
learn a craft or trade (Fig.3). The average apprenticeship last between 3 to 5 years with the 
expectation of 2000 hours per year to advance to the next progress level. 2000 hours is 
equivalent to a full-time employment this combined with classroom instruction and homework, 
is no insignificant accomplishment. Yet, apprenticeship training programs are also struggling to 
attract young workers. 
 
Figure 3 Apprenticeship 
 
Source: http://www.apprenticeshipcarolina.com/youth-apprenticeship.html 
Apprenticeship instructor Kelly Graves says: 
“An age-old doorway into skilled trades and a middle-class life, the apprenticeship is 
making a comeback, rebounding after all but disappearing in recent decades in the face 
of a decline in union membership and dwindling demand for skilled labor. And as the 
economy changes, today’s apprenticeships combine the chance for workers not only to 
master skills while earning a paycheck but to get a college degree at the same time… 
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Conversely, employers say the instruction their apprentices get in college classes is 
broader than what new workers can learn on the job alone”.  
He tells the apprentices that if they want to be superintendents, they’ll need college degrees. 
“The more education you have, the better off you are,” he says (Connell, 2012).  
 Harnessing the power of rigorous applied training to shore up the skilled trades skills 
gap and combining this training with college coursework will produce the knowledge workers 
industry needs. This seems a better approach to meeting the needs of both kinds of skills gaps 
rather than only producing the “Learning Society” that A Nation At Risk proposed 33 years 
ago. 
2.4. National Shortages. 
 New home starts are one of the major indicators of the U.S economy. When the economy 
is strong, U.S. housing starts go up and when the economy is in recession or unstable, housing 
starts go down. The U.S. economy is still recovering after the housing mortgage crisis and 
recession of late 2007 and 2008 with housing starts are on the rise again. The slack of skilled 
workers skills gap was a concern but not a threat in the building boom between 2002 and 2007. 
But in this decade’s boom the post-recession labor shortages has become a reality with which 
industry must cope. National Association of Home Builders economist Dr. Paul Emrath notes: 
 seven out of 10 builders reports that are shortages of people who do rough carpentry, and 
three out of four builders report a similar level of difficulty lining up rough carpentry 
subcontractors for projects. Most stunning of all, is that by and large, builders report that 
the pain point around labor shortages is more pronounced than it was at the height of the 
last decade's building bonanza. The shortage of skilled construction labor has been 
14 
 
turning a lot of heads recently as a serious constraint in the housing recovery. As the pace 
of construction heats up, builders increasingly struggle to find skilled trade workers, 
particularly framers and other carpenters. The problem is likely more economic, than 
political, but nevertheless remains a serious pain point for our industry (2014).  
 
 
 
 
 
 
 
 
 
  
 
A pain point is a real or perceived problem. Dr. Emrath continues in his 2014 economic analysis 
article written for National Homebuilders Association regarding the skills gap pain point:   
… the incidence of shortages is surprisingly high given the rate of new home 
construction, which has only partially recovered from its 2008 downturn. In fact, the 9-
trade shortage is now substantially higher than it was at the peak of the 2004-2005 boom, 
 
Figure 4 Pain points 
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when annual starts were averaging around 2 million, compared to current rates of about 1 
million.” In last decade’s building boom the pain point was perceived, in this decades 
building recovery the pain point is real.  
Manufacturing is suffering similar pain points. Figure 5 shows that of 281,000 job 
openings in 2014 only 248,000 were filled, leaving 33,000 manufacturing jobs unfilled. 
According to the graph, since 2001, there have been more workers than jobs in manufacturing, 
but in 2012 we had a cross-over. So to reiterate the quote from Lucia Mutikani of Reuters 
magazine: “much of the problem is blamed on retiring baby boomers and the fact that 
construction and manufacturing remain unattractive career paths for most students graduating 
from high school” (2014), and we now have more jobs open than skilled workers willing to do 
these jobs. 
 
Figure 5 Help Wanted 
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The relationship between baby-boom retirement, negative perceptions, four-year or bust 
educational model, and the economic resurgences in industries that requires skilled workers is 
now causing a serious economic pain point. Construction and manufacturing firms need smart, 
dynamic, hands-on problem solving skilled workers to complete in national and global 
markets. 
2.5. Montana Shortages 
Montana has been in the midst of a building boom for better than a decade. A lag in 
construction and manufacturing occurred after the housing crisis of 2008. Prior to 2008 new 
housing starts and investment in commercial construction projects were evident in the 
unprecedented growth in three western Montana cities, Bozeman, Missoula, and Kalispell. 
During the 2008 mortgage crisis and foloowing recession many construction and manufacturing 
related jobs were lost in these cities, but a shale-oil play in the eastern part of the state insulated 
Montana to some degree by creating a manufacturing, extraction, and construction boom in the 
eastern part of the state.  Able bodied skilled workers, attracted to high wage oil field jobs and 
higher wage construction work, moved east as boom towns emerged in the eastern Montana/ 
western North Dakota oil patches. The wages and money made in the east helped to support the 
western cities in construction and manufacturing so growth here began again. And as a result,, 
western Montana builders and manufacturers must now compete with oil field jobs for the 
limited  workforce.  
A city that continues unprecedented growth is a college town located in the picturesque 
Gallatin valley. Bozeman Montana The skilled worker shortage is a topic of almost daily 
conversation. “It’s bad. It really is,” said Ron Trout, marketing director for the Montana 
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Contractors Association. “But we’re trying to circumvent that… one of the reasons is the 
paradigm,” Trout said. “Construction has always had sort of a bad rap that it’s just a job you get 
until you get a real job” (DeMay, 2015). Bozeman is hardly the only major city in Montana 
living with the pain point created by the skills gap. Montana Public radio recently aired a story 
about labor shortages in Montana. Montana Facing a Shortage of Skilled Workers, in which 
reporter Edward O’Brien interviewed contractors, contractor advocacy groups and the Montana 
Contractor Association about Montana’s skilled labor market, causes for shortages, and solutions 
to meet demand. The report confirmed that indeed there is a labor shortage in Montana. O’Brien 
asked local contractor Bill Fritz about the labor shortage, Fritz has been in the business 25 
years. He says that for every four retiring tradespeople only one newcomer is being recruited 
into the business:  
So trying to entice people into the trade and (to)get the skills-(because) it is a skilled 
profession- it’s been hard trying to lure people into this business or even just letting 
them know that there is this opportunity out there right now…There’s been (this view) 
that if you didn’t get your 4-year degree or you’re not sitting behind a computer then 
you’ve essentially given up. The facts are, the money’s there and it takes a high level of 
skill. We’re not just able to take anybody. We need skilled professionals to do this.  
Montana Labor Commissioner Pam Bucy is quoted in the report regarding her concerns 
regarding the skills gap: 
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We have about 130,000 baby boomers that are going to retire in the next 8 to 10 years 
and we have about 123,000 16 to 24-year olds to fill those slots. No matter how you 
look at it, the math just doesn’t work. 
This shows a difference of 7,000 workers after the baby-boom retirement. A concern arises not 
only because of the worker deficit but, given the interest and participation rates plaguing 
construction and manufacturing jobs due to stigmas and perceptions of these careers, how many 
of the 123,000 16 to 24- year old will consider a CTE related career?  
 Carey Hegreberg, the director of the Montana Contractors Association, added “not just 
construction workers, but diesel mechanics, plumbers, electricians, welders, and heavy 
equipment operators.” In addition, he thinks high school students have had it pounded in their 
heads that the only way to have a successful career is to attend a traditional 4-year college and 
then perhaps graduate school. The trades are, or will soon be, starved for skilled workers. Some 
Montana tradespeople moved during the recession to find steady work elsewhere. Others retired.  
Many just opted to leave the industry altogether when the economy tanked. (O’Brien, 2015) 
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3. Method  
3.1. Participants 
This research was conducted by anonymous online survey, which was distributed to high 
schools throughout Montana. During the active survey period, 197 respondents started the survey 
and 189 respondents (96%) participated and completed the survey. The targeted schools ranged 
in size from class AA high schools (1500+ students), class A (500 +/-), class B (200+/-), and 
class C high schools (200 or >). Only students 18 years of age and older were allowed to 
participate. This was controlled by the high school instructors that distributed and administered 
the survey. In addition, individuals in freshman and sophomore-level general education courses 
at Montana Tech were surveyed for post-secondary perceptions and perspective on post-
secondary college course-work choices. The participating high schools and college courses were 
recruited through professional networking at educational conferences, visits to high schools, and 
personal connections to high schools and college level courses.  This survey was voluntary and 
no promise of payment or reward was offered to either the participants or the administrators.  
3.2. Procedure 
The survey was active for three weeks: beginning March 2, 2016 and closing March 23, 
2016.  
 Demographic data collected consists of responses of three questions: 
1.) What is your gender? 
2.) Are you a: High School student; College student 
3.) What is your age? 
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These questions established the baseline data describing the survey population and 
determined if the population is representative of the subject group that will yield the most 
accurate and current data to measure previous and current generational perceptions of CTE 
education and careers in Montana. It is at this point that the two groups, those that took CTE 
courses and had the courses available to them in high school and those that did not diverge and 
are directed to questions that capture their perspectives, given their different experiences. 
Questions 4 through 11 are a combination of multiple choice (YES or NO) and Likert 
scale selections (value range 1-10).  
4.) Did you or are you taking CTE related courses in high school? 
5.) Were/Are CTE courses offered at your high school? 
6.) Which CTE track did you take? (choose all that apply) 
7.) Were/Are these courses important to your overall education? 
8.) Did you/Do you enjoy CTE courses? 
9.) Did taking CTE courses make you consider a CTE related career field? 
10.) Did or Do exposure to CTE courses in high school influence your decision about 
post-secondary (after high school) educational choices? 
11.) Are you/did you consider a CTE related career?  
These questions identify the perceptions of those that were exposed to CTE related 
courses in high school, how many did take CTE related courses, and how many did not take CTE 
related courses despite them being offered in high school, in which of the four Montana OPI 
tracks the respondents participated; and if these courses contributed to decisions regard post-
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secondary education or career choices. Did you or are you taking CTE related courses in high 
school? 
Questions 11 through 16 are used to quantify the attitude toward CTE courses and career 
fields by respondents that have had exposure to this type of coursework in high school. 
12.) What aspects of CTE related careers are appealing to you? 
13.) Do you feel that CTE related professionals are respected in their fields? 
14.) Do you feel that CTE related professional are respected among professionals in 
other career fields? 
15.) Which CTE related career field are you/did you consider? 
16.) What level of training do you expect to acquire to be successful in your CTE 
related career? 
If a respondent answered NO to question 5, the respondent was directed by the survey to 
questions 17 through 20. These questions were used to quantify the attitude toward CTE courses 
and career fields by respondents that have not had exposure to this type of coursework in high 
school. These questions were almost identical to the questions that respondents who answered 
YES completed in questions 12-16, with one  modification  to question 17 (to make it different 
from question 12 by adding “not”) and by leaving out question 15. 
17.) Which of these are not appealing to you about a CTE related career? 
18.) Do you feel that CTE related professional are respected in their fields? 
19.) Do you feel that CTE related professionals are respected among professionals in 
other career fields? 
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20.) Which would you consider the appropriate level of education or experience that is 
required to do a CTE related career? 
All respondents are then directed to question 21 in order to complete the survey. 
Questions 21 through 27 provided baseline information in regard to the general perceptions of 
CTE related careers as they apply to the local economics, salary scale compared to other career 
fields, where CTE coursework and apprenticeship rank vs. four-year education,  and whether 
there a negative connotation associated with the names vocational and career technical 
education.  
21.) Are CTE related career fields important to the economic fabric of Montana? 
22.) Do you consider CTE related careers… menial or meaningful? 
23.) Do you consider a four-year degree more important than a two-year CTE 
education or an apprenticeship as a path to a good career? 
24.) Do you feel that anyone can learn a CTE related career skill set simply by doing it 
for a while? 
25.) CTE related professions earn less money that four-year degree graduates. 
26.) Do you feel that the term “vocational” has a negative connotation? 
27.) Do you feel that Career and Technical Education has a negative connotation? 
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4. Results 
 
Figure 6 Question 1 Results 
 
2.) Are you a: High School student; College student 
 
Figure 7 Question 2 Results 
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3.) What is your age?  
 
Figure 8 Question 3 Results 
 
4.) Did you or are you taking CTE related courses in high school? 
 
Figure 9 Question 4 Results 
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5.) Were/Are CTE courses offered at your high school? 
 
Figure 10 Question 5 Results 
 
6.) Which CTE track did you take? (choose all that apply) 
 
Figure 11 Question 6 Results 
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7.) Were/Are these courses important to your overall education? 
 
Figure 12 Question 7 Results 
 
8.) Did you/Do you enjoy CTE courses? 
 
Figure 13 Question 8 Results 
 
9.) Did taking CTE courses make you consider a CTE related career field? 
 
Figure 14 Question 9 Results 
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10.) Did or Do exposure to CTE courses in high school influence your decision about 
post-secondary (after high school) educational choices? 
 
Figure 15 Question 10 Results 
 
11.) Are you/did you consider a CTE related career? 
 
Figure 16 Question 11 Results 
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12.) What aspects of CTE related careers are appealing to you? 
 
Figure 17 Question 12 Results 
 
13.) Do you feel that CTE related professionals are respected in their fields? 
 
Figure 18 Question 13 Results 
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14.) Do you feel that CTE related professional are respected among professionals in 
other career fields? 
 
Figure 19 Question 14 Results 
 
15.) Which CTE related career field are you/did you consider? 
 
Figure 20 Question 15 Results 
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 16.) What level of training do you expect to acquire to be successful in your CTE 
related career? 
 
Figure 21  Question 16 Results 
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17.) Which of these are not appealing to you about a CTE related career? 
 
Figure 22 Question 17 Results 
 
18.) Do you feel that CTE related professional are respected in their fields? 
 
Figure 23 Question 18 Results 
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19.) Do you feel that CTE related professionals are respected among professionals in 
other career fields? 
 
Figure 24 Question 19 Results 
 
20.) Which would you consider the appropriate level of education or experience that is 
required to do a CTE related career? 
 
 
Figure 25 Question 20 Results 
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 21.)      Are CTE related career fields important to the economic fabric of Montana? 
 
Figure 26 Question 21 Results 
 
22.) Do you consider CTE related careers… menial or meaningful? 
 
Figure 27 Question 22 Results 
 
23.)      Do you consider a four-year degree more important than a two-year CTE 
education or an apprenticeship as a path to a good career? 
 
Figure 28 Question 23 Results 
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24.) Do you feel that anyone can learn a CTE related career skill set simply by doing it 
for a while? 
 
Figure 29 Question 24 Results 
 
25.) CTE related professions earn less money that four-year degree graduates. 
 
Figure 30 Question 25 Results 
 
26.) Do you feel that the term “vocational” has a negative connotation? 
 
Figure 31 Question 26 Results 
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27.) Do you feel that Career and Technical Education has a negative connotation? 
 
Figure 32 Question 27 Results 
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5. Discussion 
 The first three questions of the survey were to gather descriptive data such as gender, 
attending high school or in college, and age of respondent. The survey had more female 
respondents (113) vs. male respondents (79) (Fig. 6).  The majority of the respondents were 18-
24 years old (153) followed by 25-34 year olds (28) (Fig. 3) with more college students (129) 
than high school students (62) responding (Fig. 2). This survey was widely distributed to many 
small, medium and large high schools throughout Montana. One factor for the lower number of 
respondents that identified as high school students is that within the timeframe of data collection, 
many high school seniors are not yet 18 years of age, an Institutional Review Board requirement 
for this survey. Paired t-tests were conducted looking at Question 1-gender differences in 
questions 21 through 27. No significant statistical differences emerged. This is a good thing. 
CTE related professions, especially in construction and manufacturing, have had gender roles 
assign to them for decades. In the past was rare to find females in these careers, except in unique 
cases, such as the war efforts of WWII. Knowing that men and women in this group of 
respondents of  Generation X and Millennial generation do not perceive CTE related careers 
differently indicates the closing of the gender gap in these careers. The benefit in this is opening 
up these career opportunities to many more qualified women workers.  
Question 2- “Are you a High School or College student” was two-sample t-tested against 
the same seven questions. Five of the seven question showed no significant difference but, when 
comparing question 2 and 22 a significant statistical difference resulted between high school and 
college students.  
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When asked if CTE professions are considered menial or meaningful: t (104) = -2.09, p = 
0.039. High School mean = 7.37, College mean = 8.02 (Fig. 33). 
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Figure 33 test: HS/College vs. Meaningful/Menial 
 
This result indicates that college students perceive that CTE related careers are more 
meaningful career paths that high school students. The result has many facets, for instance, 
college students may have had more exposure CTE related careers though university experience, 
or though university education realize basic economic principals of production and value. It is 
encouraging that both groups do see that CTE careers are more meaningful than menial as 
indicated by their mean values. 
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Another significant difference was revealed between questions 2 and question 26, if the 
term “vocational” has a negative connotation. t (149) = -2.35, p= 0.020 (Fig. 34). High School 
mean = 5.02, College mean = 5.90,  
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Figure 34 test; HS/College is Vocational Negative 
 
This result shows that high school students perceive that the term “vocational” has less of a 
negative connotation than college students, conversely, college students perceive vocational to 
have more of a negative connotation. Yet, when the same sample groups are were asked if the 
term Career and Technical Education has a negative connotation there was no significant 
statistical difference, t (124) = -0.63, p= 0.528. High School mean = 4.8, College mean = 4.64. 
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This result shows that the term change from vocational education to Career and Technical 
Education does influence the perception of this type of education. 
Question 3 captured the ages of respondents and because almost 96% of respondents are 
either Millennial or Generation X. 153 of 197 respondents are between 18-24 years of age, 
representing nearly 80% of respondents. This age range was the primary focus of the study. This 
generation, commonly referred to as Millennial, were born between 1981 and 2000. The survey 
also captured some Gen X, ages 25-34 and 25-44, and 45-51 representing 36 respondents, for a 
total Millennial and Gen X group of 189 respondents out of 197 (95.93%). These generational 
groups, especially Millennial, are either still in high school or have recently graduated from high 
school (within six years) and are enrolled in college courses. This provides the best perspective 
on current trends in perceptions of Career and Technical Education in Montana. Although Gen X 
respondents are older and further removed from their high school days, they give a perspective 
from a time when the shift to a college preparatory education model was implemented in 
response to reports such as the A Nation in Crisis.  
192 respondents answered question 4, Did you or are you taking CTE courses in High 
School (Fig. 9), with 55.73% reporting did take or are taking CTE courses in high school, while 
44.27% are not or did not. This difference helps provide clear and representative data for the 
perceptions of CTE from the target subject groups. While the same respondents indicated that 
83.85% had CTE courses available in their high schools and 16.15% did not (Fig. 10).  
The raw data collected in question 4 and question 5 reveals that 54 of 192 respondents 
(~28%) chose not to take CTE courses in high school although CTE courses were offered. This 
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information could spin-off into another study as to why over one-quarter of the target group 
decided against exploring CTE coursework. Were other courses such as music, art, or global 
language courses offered or recommended to them instead in order to meet college prep 
requirements? Did these respondents have a negative perception of CTE coursework that 
influenced their decision when choosing courses in high school? Or were these respondents 
simply not at all interested in CTE coursework? 
 After question 5 subject groups were divided into subject Group 1 (having taken or 
having had opportunity to take CTE courses in high school) and subject Group 2 (those 
respondents who did not have the opportunity to take CTE in high school). 
5.1. Group 1 
77% of respondents reported that they did take or had the opportunity to take CTE related 
coursework in their high school. The subject Group 1 was presented with the four Montana 
Office of Public Instruction CTE course concentrations: Industrial Technology, Family and 
Consumer Sciences, Business, Agriculture, or they did not take CTE options in Question 6 (Fig. 
35).  
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Figure 35 Q6 Results 2 
 
Of the respondents, 40.79% reported that they participated in Industrial Technology courses, 
which is unsurprising, as these types of courses are typically very widely offered in secondary 
education and are most often associated with CTE coursework. The second highest response to 
the question, 22.37% of respondents did not take CTE coursework. This is surprising. Again, 
what was the motivation not to take these courses even though they are offered?  When totaled, 
the remaining CTE concentrations accounted for 36.84% of the respondents, we see that among 
respondents who have the opportunity to take CTE courses a total of 77.63% chose to take CTE, 
vs. 22.37% whom did not. 
Study subjects responded favorably when asked if CTE courses were important to their 
overall high school education (Q7) with a mean average of 6.90 (Fig.12). A 2-sample t test for 
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significance was performed against Q4. Unsurprisingly, a significant difference was evident 
between sample students who did take CTE courses and those sample students who did not take 
CTE coursework in high school in regard to whether or not the courses were important to overall 
high school education, t (93) = -4.61, p= 0.00). Mean averages: Yes – 7.65, No- 5.43 (Fig. 36). 
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Figure 36 Test: Did taking CTE influence importance to education? 
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A regression analysis for Q7 was also performed against Q9 – Did taking CTE courses 
make you consider CTE a related career field. F(156)=148.8, P < 0.01, R2 =0.48 (Fig. 37). 
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Figure 37 Predicting CTE career considerations from course importance- regression 
 
This shows a relationship between the perceived importance of CTE education in high school 
courses when they are taken and consideration of CTE related careers after high school. 
Q10 – Did exposure to CTE courses in high school influence your decision about post-secondary 
educational choices? F(156)= 165.9, P < 0.01, R2 = 0.50 (Fig. 36). This shows a realationship 
between the perceived importance of CTE education in high school courses when they are taken 
and influence on post-secondary choices. 
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Figure 36 Predicting post-secondary considerations from course importance regression 
 
The distribution also takes into account the 30 +/- respondents that did not choose to take CTE 
courses in high school. With further investigation those 30+/- subjects can be factored out and 
their responses compared to the responses of those that did indeed choose to take CTE courses. 
This is research that I intend to complete in another study.  
When asked if they enjoyed CTE courses (Fig. 38), responses resulted in an overall mean 
value of 7.68 from all group 1 respondents.  
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Figure 38 Q8 graph 
 
When 2 sample t-tested against Q4, an expected result is observed because respondents 
who did not take CTE courses would not be expected to have enjoyed courses they did not take. 
But, the raw data indicates from the previous question that even if the respondent did not feel the 
CTE course contributed to their overall education, more of them enjoyed the courses than did 
not, t (93) =6.89, p=0.00. Mean averages: Yes-8.68, No-5.75 (Fig. 39). 
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Figure 39 Test: Did you take CTE vs. Did you enjoy CTE courses 
 
Respondents gave a mean value of 5.92 when asked if taking CTE related courses made them 
consider a CTE related career (Fig.40). This represents a drop in mean average when compared 
to the respondent’s answers when asked if CTE courses contributed to their education (Q7) and 
if they enjoyed the courses (Q8). This may mean that even though the respondents valued the 
education or enjoyed the courses, they still are not considering a CTE career field.  
There are many possible reasons for this. It may be the stigmas attached to these types of 
careers. It may be parental influence, societal influence, or peer influence. Many of these issues 
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which have been demonstrated in the literature review of this thesis or, lastly, respondents do not 
consider a CTE careers simply have no desire to pursue a CTE career.  
 
 
 
Figure 40 Q9 graph 
 
When Q9 is 2 sample t-tested against Q4, we see a significant difference between the 
respondents who did and did not take CTE courses and if this made them consider a CTE related 
career, t (112) = 6.35, p=0.00. Mean averages: Yes- 6.95, No-3.93 (Fig.41). This is an expected 
difference because respondents whom did not take nor had the opportunity to take CTE courses 
would not have CTE related courses influence their future career field. It is interesting and 
48 
 
informative comparison because the statistical data shows a significant perceptional difference, 
but the mean average in the raw data does not reflect the same significant difference with a mean 
average across both groups.  Respondents who chose not to take CTE courses in high school are 
included in this survey question and with more analysis these answers could be evaluated 
separately, but for the purpose of this study, including these perspectives gives a more accurate 
perception of CTE. Given this, the information gathered does indicate that having had exposure 
to, or having had taken CTE courses made a significant influence on considering a CTE related 
career field. 
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Figure 41 Test: Did taking CTE influence consideration of CTE career? 
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Question 10 asks a similar question to Q9 but instead, if exposure to CTE courses 
influences post-secondary educational choices. Q10 had a mean value of 5.95 (Fig.15), a similar 
mean average as Q9. When tested against Q4, the result, t (112) =5.22, p=0.00. Mean averages: 
Yes – 6.84, No – 4.30 (Fig. 42), shows a significant statistical difference between the two 
groups. Like the previous questions, this is an expected result as the respondents whom did not 
take or have opportunity to take CTE courses would not be expected to have CTE influence post-
secondary decisions. Questions 9 and 10, when viewed together, and 2 sample t-tested against 
Q4, indicate that between the sample groups who did take or had the opportunity to take CTE is 
significantly different from those in the sample group that did not or did not have CTE courses 
offered in high school.  
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Figure 42 Test: Did taking CTE influence post-secondary choices? 
50 
 
Yet, when the combined mean averages are compared, Q9 - 5.92 and Q10 - 5.95, are 
slightly positive, this indicates that overall many in the sample group are not considering a CTE 
related career or pursuing post-secondary CTE educational opportunities. This observation begs 
a few questions:  
 Are post-secondary education and career choices decided earlier in the respondent’s high 
school career, maybe even earlier? 
 Is the societal, peer, or parental negative perceptional bias toward CTE education and 
training further reinforced in CTE courses in high school? In what ways? What 
experiences in these courses are the reinforcing factors? 
 Are these courses and careers so stigmatized that, even though they are acceptable to 
practice and enjoy in high school, it is not a suitable career choice to be a successful 
member of society. 
These questions require more analysis and may help to explain the perceptions and connotations 
associated with CTE. Further research and study is recommended. 
Question 11 directly answers the question as to whether the respondents considered a 
CTE related career. 51.59% responded NO, they did not or are not considering a CTE related 
career, while 48.41% did consider a CTE career (Fig. 17). Remembering that these are 
respondents in subject Group 1 whom, for the most part, did take or had the opportunity to CTE 
courses in high school. There is similarity between Q11 and Q4 - Did you or are you taking CTE 
related courses in high school? Yes - 55.73%, No - 44.27%. It seems that after exposure to CTE 
related courses the number of respondents does drop. This may be an indication of the stigmas 
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and perceptions mentioned previously. This group still includes respondents whom did have 
CTE courses offered in high school but decided not to take CTE courses this has been identified 
as ~ 54 respondents.  
Question 11, Did you/Are you considering a CTE related career, was 2 sample t-tested 
against other Group 1perception questions Q7 – Q14, less Q12 as it is not categorical in nature. 
All tests resulted in significant statistical differences, except for Q14, which reasons for this are 
discussed. 
 The results of, Q11 vs. Q7 (Fig.43), t(143) = 7.07, p=0.00 Mean average Yes – 8.32, No 
– 5.47, show a significant statistical difference exists between respondents whom felt that CTE 
courses were important to their overall education and if the respondent considers a CTE related 
career.  
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Figure 43 Test: Did importance of courses influence consideration of CTE career? 
 
This is an expected result. The average mean between the two groups, 6.90, is positive in 
that this group perceive CTE courses as an important component in their high school education. 
Further research will include identifying which students feel that CTE related courses are 
important to their education but did not consider CTE related careers as an alternative. What are 
their perceptions of the CTE related careers and when were the perceptions formed? Before, 
during, or after exposure and participation in CTE courses? 
Q11 vs. Q8 (Figure 44), t(123) = 6.82, p=0.00. Mean average Yes - 8.92, No – 6.46 
(Fig.44). It is not surprising that respondents that enjoy CTE courses do consider a CTE career, 
and those that did not enjoy CTE courses do not consider CTE career, this is expected. 
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Figure 44 Test: Did enjoyment of CTE courses influence consideration of CTE career? 
 But, it is the respondents that identify as enjoying CTE courses, yet not considering a 
CTE career that should be identified carefully examined. It is this group that may provide more 
insight into if the perceptions of CTE careers, stigmas attached, or societal, peer, or parental 
pressures play into the decision not to consider a CTE career. Are respondents missing out on the 
opportunity to explore a career that they will enjoy for a career the accepted among groups that 
influence the respondents decisions? 
Q11 vs. Q9 (Figure 45),  t(154) = 12.91, p = 0.00. Mean averages Yes - 8.23, No - 3.61 
(Fig.450. While this question seems redundant in nature, it provides statistical data that 
quantifies that confirms that taking CTE courses does have a significant influence on whether the 
respondents considered a CTE related career or did not. 
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Figure 45 Test: Did take in CTE courses influence you to consider a CTE career? 
 
It should be pointed out that the standard deviation between the YES and NO respondents 
and if taking CTE courses influenced considering a CTE career was 2.14 and 2.34 respectively. 
This reveals that both groups feel very strongly, almost identically but in polar opposite fashion, 
about whether taking CTE courses influenced the respondents choice to consider a CTE related 
career or not. Continuing to explore this data, further study should be conducted to determine 
when the respondents decided for or against considering a CTE related career. This survey data 
cannot determine when the decision is made or if taking a CTE course is the deciding factor. 
Again, with further study, respondents who are undecided before taking CTE courses and their 
perceptions for CTE courses should be quantified, as well as, those who were pre-decided. 
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Q11 vs. Q10 (Figure 46), t (152) = 9.31, p = 0.00. Mean average Yes- 7.87, No– 4.06 
(Fig. 46). There is, again, a statistical difference between the two groups when asked if CTE 
exposure influenced post-secondary choice. This result is expected. 
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Figure 46 Test: Did post-secondary consideration influence considering a CTE related career? 
 
As mentioned in the literature review, this sample group belongs to a generation that is 
programmed to respond only to 4 year educational opportunities, nearly all of which do not 
include preparing for a CTE related career. This question does provide data that supports this 
claim. The respondents who answered NO, having exposure to or taking CTE coursework did 
not influence post-secondary decisions indicates that this decision was probably already made. 
Further investigation into this group may uncover more information regarding when the decision 
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that CTE related careers were not considered and why. In contrast, further study may identify 
within the YES respondents in what ways did exposure influence their post-secondary decisions, 
and what post-secondary option ( 4- year, 2-year, apprenticeship, or none) this group then chose 
to pursue. Lastly, the respondents in the NO group that responded near the mean average could 
be parsed out to identify what aspects of CTE resulted in the choice not to consider a CTE 
related career. 
Q11 vs. Q13 (Figure 47), t (156) = 2.49, p=0.014. Mean average Yes -7.71, No – 6.84 
(Fig. 47). Q13 asks if CTE professionals are respected by other professionals within their career 
field (Fig. 18). Both groups, YES and NO, mean averages provide a positive perception of the 
respect accorded CTE professional within the industry. 
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Figure 47 Test: Does consideration of CTE career influence perceptions of respect? 
 
While there is still a significant statistical difference between the two groups, the contrast is 
balancing when compared to previous questions asked and compared. Respondents considering a 
CTE careers perceive that CTE related careers are pretty highly respected by their respective 
industrial peers, while the respondents that are not considering CTE careers feel slightly less 
positive about the respect within the peer groups. This question was asked to identify if respect 
and prestige are deciding factors for considering a CTE related career. It appears that from this 
data, perceptions regarding respect within industry is not a factor when considering a CTE 
related career or not. 
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Q11 vs. Q14 (Figure 48), t (156) = 1.83. p=0.069. Mean average Yes - 7.03, No - 6.38 
(Fig. 48). Q14 does not represent a significant statistical difference between YES and NO 
respondents when asked if they feel that CTE professionals are respected by other careers that 
are considered professional occupations i.e. doctors, lawyers, business professionals, etc. 
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Figure 48 Test: Does consideration of CTE career influence perceptions of respect? 
 
We see from the mean averages and the graph that both groups perceive that CTE related 
professions are respected overall. The lack of statistical difference stems from a drop in the mean 
average from the YES group and an increase in the mean average from the NO group. This is an 
interesting result. The respondents that consider a CTE related career indicate that they perceive 
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there is less respect from professionals outside CTE related fields, while respondents not 
considering CTE related careers perception did decrease, it did not correlate with the decrease 
from the YES respondents and decreased less, thus closing the significance gap. The combined 
mean for both groups is 6.71, indicating that there is a positive perception of CTE related careers 
among other career professionals. This is encouraging, but not a significant factor in why a 
respondent does or does not consider a CTE related career. 
Respondents in group 1 were then asked which aspects of CTE related careers were 
appealing and asked to choose all that apply (Fig.49). 
  Count 
Salary 44.37% 67 
Working with hands 66.89% 101 
Working outdoors 59.60% 90 
Fast-paced atmosphere 29.80% 45 
Challenging Work 44.37% 67 
Work schedule 37.09% 56 
Total 100% 151 
Figure 49 Q12 data 
 
The data indicates that Working with Hands was appealing, followed closely by Working 
Outdoors. This data provides insight into the type of educational track that will engage the 
students that value these conditions as a part of their long-term career goals. Working with hands 
is met with some, but limited, success in the CTE courses offered in high schools due to shop 
spaces, traditional class time schedules and instructional faculty availability. Another hurdle for 
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high school programs is the ability and flexibility to work outdoors or outside of pre-approved 
work spaces (school shops/labs). Permission-slips, working with minors, and other safety 
concerns can limit out of classroom hands-on projects, thus hindering the educational experience 
for students who indicate, as this questions does, the desire for these experiences which, in turn, 
could increase the possibility of pursuing a CTE career. It is interesting that Salary was not more 
of a factor or concern regarding CTE related careers, this may mean that as long as the 
respondents is happy in their career choice the pay doesn’t way heavily in their mind, or 
respondents are unsure of the wages and salaries that can be attained working in a CTE related 
career. 
 Question 13 asked if CTE professionals are respected in their fields (Fig. 50). Meaning 
are they respected among their peers in similar careers, titles, and annual salary. This netted a 
mean value or 7.29, indicating that the overall respondents strongly feel that there is respect 
among professional in these careers for the job. 
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Figure 50 Q13 graph 
 
When this question is tested in a 2 sample t-test against Q4, the result t= (105) = 2.22, 
p=0.029. Mean averages: Yes – 7.71, NO- 6.84 (Fig. 51), shows that there is a significant 
statistical difference between respondents that did take CTE courses and those that did not. 
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Figure 51 Test: Did taking CTE influence perceptions of respect in CTE careers? 
 
When asked if CTE professionals are respected among professionals in other career fields 
(i.e. doctors, lawyers, business professions), Q14 respondents answered with a mean value of 
6.71 (Fig. 52). 
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Figure 52 Q14 graph 
 
This still indicates a positive response to the question, but does not garner the same confidence 
regarding respect among professionals in similar career fields. When Q14 is 2 sample t-tested 
against Q4, the results t (105) = 2.40, p=0.018. Mean averages: Yes- 7.03, No-6.38 (Fig.53), 
show that there is a significant difference between those respondent who did take CTE 
coursework when compared to those respondents who did not. It seems that this is an accurate 
reflection of a societal perception, in that, when these CTE career types are in demand by 
individuals in need of these services, there is much respect. But when the need for these skill-sets 
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are not immediate, or when compared to salaries and self-importance applied to the other career 
fields, a lower mean value is expected and observed. 
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Figure 53 Test: Does taking CTE influence perceptions of respect? 
 
In subject Group 1, Industrial Technology (i.e. auto shop, wood shop, welding, etc...)(Fig. 
54 & 55) has the highest response rate when respondents are asked which CTE courses they took 
or are taking in high school. This is expected as the courses described as Industrial Technology 
are most often associated with CTE. Family and Consumer Sciences (FCS) was the second.  
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Figure 54 Q15 graph 
 
Industrial Technology (i.e. auto shop, wood shop, welding, etc.) 39.44% 56 
Agriculture (i.e. ag science, animal science, horticulture, etc.) 26.06% 37 
Family/Consumer Science (i.e. culinary arts, fashion and apparel 
arts, family science, etc) 33.10% 47 
Business (i.e. marketing, accounting, business law, etc.) 27.46% 39 
Total 100% 142 
Figure 55 Q15 data 
 
This could be due, in part, to the higher number of female respondents to this survey than 
male respondents. This is not an attempt to profile or assign gender to specific CTE courses; as it 
is well known that there is much diversity in modern CTE courses, and none are considered 
gender specific; but this could be a factor in the high number of Family and Consumer Science 
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answers. Another possibility is that high schools have more FCS offerings in which to choose 
than agricultural or business courses, which could be answered upon further investigation. 
An interesting result to a question is the answer to question 16, the last asked of Group 1, 
which asked respondents what they considered the appropriate level of training required to be 
successful in a CTE related career.(Fig.55 &56)  
 
Figure 56 Q16 graph 
none 26.67% 40 
Two-year College Courses and Apprenticeship 26.67% 40 
Two-year College CTE courses 13.33% 20 
Four-Year College 45.33% 68 
Apprenticeship 13.33% 20 
Total 100% 150 
Figure 57 Q16 data 
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Respondents are asked to choose from five options: Apprenticeship; Two-year CTE college 
courses; Two-year CTE College courses and Apprenticeship; Four-year College and none (no 
training at all) is required. Respondents overwhelmingly chose Four-year College as the 
expected level of training required to be successful in a CTE related career. Two-year college 
courses and apprenticeship, and no training required, tied for second. This strengthens the 
argument that Millennials and Gen X have had the “four-year-or-bust” dominate their 
perceptions when it comes to education and training for careers, just as the 2014 Walt Gardiner 
article in Education Week suggests. In reality, there are very few four-year degree programs that 
prepare for CTE related careers. Yet, when presented with the question, nearly half of 
respondents identified Four-Year College as the best option for success.  
The tie for second indicates that the next best option is a combination of two-year 
education and apprenticeship, or no training at all. To clarify, two years of college CTE courses 
combined with apprenticeship, which can last anywhere between four to six years to complete, 
further reinforces the idea that an educational model in which four years or more of education 
toward a career skill-set is required to be considered successful. It is alarming that NONE, no 
training required to be successful in these careers, is perceived and valued the same as the 2-year 
College or Apprenticeship option. 
It is also interesting that Two-Year College and Apprenticeship tied.  This could be in 
part to a lack of exposure, understanding, or knowledge as to what options exist if one was to 
pursue a CTE related career training track after high school; through higher education at a Two-
Year College or through registered Apprenticeship. No training required doubled two-year 
College and Apprenticeship, and equaling them when two-year College and Apprenticeship are 
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combined, which, again, strengthens the “four-year-or-bust” mentality.  Further investigation 
may reveal that the stigmas do not rest in CTE courses or careers, but instead in the stigmas 
placed on Two-Year education and Apprenticeship in a Four-Year College dominated culture. 
As we see, when two-year education is attached to another training method that extends the 
education to four years or longer, the value doubles in this survey. This is another result that 
should be investigated in the further. 
5.2. Group 2 
Subject Group 2 are respondents who identified that they did not take, nor had the 
opportunity to take, Career Technical Education courses in high school. It is possible and 
plausible that this response group 2, whom answered NO to Q5, did indeed attend public or 
private high schools that do not have CTE courses as part of their secondary educational 
curriculum. In this section, the perceptions of respondents who answered NO to Q5- Were CTE 
courses offered at your High School?- are compared to respondents who answered YES in Q5. 
Many of the questions asked to these respondents Q17- Q20 are very similar to questions asked 
of Group 1 with small key-word changes appropriate to the question. For example, Group 2 
subjects were asked to answer question 17, which asked what aspects of CTE careers were NOT 
appealing (Fig. 58 & 59)? 
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Salary 20.00% 5 
   
Working with hands 16.00% 4 
Working outdoors 40.00% 10 
Fast-paced atmosphere 32.00% 8 
Challenging work 20.00% 5 
Work schedule 36.00% 9 
Total 100% 25 
Figure 58 Q17 data 
 
Figure 59 Q17 graph 
Whereas Group 1 are asked in question 12 (Fig. 17) which aspects ARE appealing in 
CTE related careers. In the response from Group 2, Working Outdoors was identified by 
respondents as NOT appealing, followed by work schedule and fast-paced work atmosphere. In 
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comparison, Group 1 respondents placed a high value on working outdoors as an appealing part 
of a CTE career (59.60%). Interestingly, again salary did not play into the results as much as 
expected, as salary was not a motivating factor in the perception of CTE careers among either 
subject group (Group 1 - 44.37% and Group 2- 20.00%). This may be for various reasons: the 
groups are unsure about what the wages and salary ranges are for CTE professionals; the groups 
are unsure of salary ranges for common 4-year degree programs, and how the two professional 
salary ranges compare. A common thread between the two respondent groups is that Group 2 
responded that working with hands is not an unappealing part of a CTE related career, while 
Group 1 respondents placed the highest value for appealing aspects at nearly 67%. Both groups 
value working with their hands as a positive aspect in a career. This is an idea promoted in books 
such as Shop Class as Soul Craft by Matthew Crawford and Why We Make Things and Why It 
Matters by Peter Korn. Both authors are university graduates and argue the intrinsic benefit of 
hands-on craft as a function of finding full-filling careers through self-discovery, despite what 
societal perceptions of these crafts may be. Each man discovered, in his own way, a passion for 
hands-on craft as a means to a better life. For them creating and building while developing their 
craft businesses, as well as, the revelation that pursuing one’s passion, especially in a hand-on 
craft, is quite complex an completely rewarding. The works of these authors taps into the value 
the respondents to this survey express in their answers that hands-on application is important to 
both respondent groups. 
Question 18 for subject Group 2 is the same as subject Group 1 question 13, in asking are 
CTE-related professionals respected in their fields. From Group 2, the mean value attributed to 
this question is 7.40(Fig. 60).  
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Figure 60 Q18 graph 
 
This reveals a positive perception of the respect among CTE professionals. When compared, 
Group 2 has a slightly more positive response to this question than Group 1 at 7.29 (Fig.18). This 
small difference could infer that students who did take CTE courses could already have suffered 
the negative perceptions associated with this career field resulting in a lower mean average, or 
the respondents that did not take CTE related courses that are pooled into Group 1 may have 
influenced the mean average.  
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Question 19 is similar to question 14 for Group 1 and asked if CTE professionals are 
respected by professionals is other career fields not associated with CTE. Group 2 respondents 
gave this a mean value of 6.57(Fig. 61). 
 
 
Figure 61 Q19 graph 
 
This represents a drop (almost a full point) from Q18. This group also has a less positive 
response than Group 1 at 6.71 (Fig. 19) when asked the same question. What we see from both 
groups is that while there is a positive perception of the respect afforded CTE related 
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professionals between other CTE related professionals, this drops when compared to respect 
levels compared to other professions. (i.e., lawyers, doctors, business professionals).  
 Question 20 asks Group 2 respondents what level of training that they feel is appropriate 
for success in a CTE career field (Fig. 62) , which was a similar question was asked to Group 1 
in Q16 (Fig. 21).  
 
Figure 62 Q20 graph 
Apprenticeship 0.00% 0 
Two-year college CTE courses 20.00% 6 
Two-year college and apprenticeship 33.33% 10 
Four-year college 30.00% 9 
none 16.67% 5 
Total 100% 30 
Figure 63 Q20 data 
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Subject Group 2 responded that the combination of Two-Year CTE courses and Apprenticeship 
gives the best chance for success, followed closely by Four-Year College. A surprising 
difference from Group 1. Two-Year CTE courses and no experience required where almost an 
even split for subject Group 2 respondents, while apprenticeship received a 0. Again, when 
compared the responses from Group 1, it seems that when it comes to professional education it is 
a zero-sum game; education and training must be through four years of college or a combination 
of training (like Two-Year College and Apprenticeship) that takes four years or longer to 
complete. It should also be pointed out that Group 1 felt that four-year education was the best 
choice for success while Group 2 placed this second. This is an interesting result because Group 
1 students have had exposure to and the majority of that response group did take CTE courses in 
high school, yet Group 2 placed a higher value on the combination of two-year education and 
apprenticeship as a successful pathway to a CTE related career. Additionally, two-year education 
is almost evenly matched with zero training required, again. This further reinforcing the need to 
investigate the question: Does the stigma in lie in Two-Year education and Apprenticeship and 
not so much with Career and Technical Education or careers associated with CTE? 
 It must also be pointed out that among Group 2 respondents none of the respondents 
chose apprenticeship as an appropriate means to be successful in a CTE related profession. The 
respondents in Group 1 also placed a low value on apprenticeship (13.33%). There may be two-
fold explanation for these low values: first, respondents in these generations are not aware of, or 
do not understand what apprenticeships are and their educational/training purpose for CTE 
related careers. In my experience Generation X and Millennials are not aware that, on average, 
apprenticeship is a four-year commitment of schooling and 2,000 hours per year of on-the-job 
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training for a combined 8,000 hours required to complete and become a journeyman craft 
worker. Second, could it be that apprenticeship has been stigmatized and a negative perception 
has been attributed to this type training. Although, according to the story Economic Reality 
Marries Age-Old Idea – Apprenticeship – With College, unique partnerships that combine 
apprenticeship and 2 –year education are emerging: 
…an age-old doorway into skilled trades and a middle-class life, the apprenticeship is 
making a comeback, rebounding after all but disappearing in recent decades in the face of 
a decline in union membership and dwindling demand for skilled labor. And as the 
economy changes, today’s apprenticeships combine the chance for workers not only to 
master skills while earning a paycheck but to get a college degree at the same time 
(Connell, 2013) 
Both respondent groups in this survey perceive that apprenticeship alone is not a successful 
pathway to a CTE related career. This is due to the lack of understanding about apprenticeship 
training and what it can offer in term of CTE education and career opportunities. Perceptions of 
apprenticeship should be investigated further.   
5.3. All 
Questions 21 – 27 were answered by all respondents to the survey. These questions were 
2 sample t-tested against Q4 (did you take CTE courses), Q5 (were CTE courses offered in high 
school) as well as, Q11 (did you consider a CTE related career). 
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Q21 asks all respondents about their perceptions regarding the importance of CTE related 
professions to Montana’s economic fabric. This question netted a mean value of 7.43, a positive 
response (Fig. 64).  
 
 
Figure 64 Q21 graph  
 
When 2 sample t-tested against Q4 the result shows that there is a significant statistical 
difference between those respondents that did take CTE courses in high school and those who 
did not, t(150) = 2.41, p=0.17. Mean averages Yes- 7.71, No- 7.11 (Fig. 65). Both groups have a 
positive perception regarding the importance of CTE related careers in Montana, the data shows 
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a higher concentration of respondents who did take CTE courses valuing the importance more so 
than the respondents who did not.  
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Figure 65 Test: Did taking CTE influence importance to economy? 
 
There is also a broad range of responses in the no group even though there are less respondents.  
This may indicate a lack of understanding as to CTE related careers and their impact upon local 
economies. 
Similarly, when 2 sample t-tested against Q5, a significant statistical difference exists 
between those respondents who did have CTE courses offered in high school and those 
respondents that did not, t(35) = 2.04, p=0.049 (Fig.66).  
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Figure 66 Test: Did offering CTE in High School influence economic importance? 
 
 Respondents who did take or had exposure to CTE related courses feel these careers and 
skill-sets are important contributing factors to the well-being of Montana’s economy and 
commerce more so than those that did  not take or have had exposure to CTE related courses. It 
may be assumed that the difference between these groups is the same as in the previous test (Q4 
vs. Q21) as the distributions appear very similar, the observable difference is that the no group in 
Q5 vs. Q21 attribute less value that in Q4 vs. Q21. And, when 2-sample t-tested against Q11, did 
you consider a CTE related career, the result t(154) = 1.54, p = 0.126. Mean averages, Yes- 7.75, 
NO – 7.37. There is not a significant statistical difference between the two response groups, YES 
and NO, in this regard. 
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Question 22 asked respondents if they considered CTE related careers menial or 
meaningful. Because this is an anonymous survey, it is the hope that respondents are honest 
about how they really feel about these types of careers. This question received a combined 7.83 
mean value among all respondents (Fig. 67). 
 
 
Figure 67 Q22 graph 
 
This represents a positive perception of these skill-sets and careers as meaningful professional 
careers that hold value and a certain level of respect. When this questions was 2 sample t-tested 
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against Q4, it is revealed that there is not a significant statistical difference t= (165) =1.78. 
p=0.77 between those respondents that did take CTE courses and those that did not. 
 
But, when 2 sample t-tested against Q5, a significant statistical difference does exist, t 
(39) =2.11, p= 0.042 (Fig. 68). The respondents who did not have exposure to CTE courses in 
high school perceive these career differently. Additionally, as we saw previously, there is a 
significant statistical difference in the perception of the value of CTE courses between high 
school students and college students as well. Yet, when 2 sample t-tested against Q11, t = (152) 
= 1.21, p=0.226 there, again, is no significant difference between those who consider a CTE 
career and those who do not. These results suggest that simply having CTE courses in high 
school, influences perceptions regarding the value placed on CTE related careers. 
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Figure 68 Test: Did offering CTE in High School influence perception of importance? 
 
Question 23 netted a mean value of 6.25 when asked if a four-year degree is more 
important that a two-year degree or apprenticeship as a path to a good career (Fig. 69). This 
result has an above-average positive response. 
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Figure 69 Q23 graph 
 
The highest response rate was definitely yes, and we can see from the graph and responses that a 
majority of respondents feel that a 4-year education is more important than a 2-year degree and 
apprenticeship. When 2 sample t-tested against Q4, a no significant statistical difference is 
observed, t (171) = 1.34, p= 0.182. Mean average: Yes- 6.55, No- 5.96.  
Interestingly, although there is no significant difference the respondents who identify that 
they did take CTE courses have a higher mean average than those who did not take CTE courses 
in high school.  Q5, t (36) =0.60, p=0.554 and Q11 t (154) = 1.15, p=0.254, also reveals no 
statistical difference existed between the groups tested. In addition, when this question was 2 
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sample t-tested against Q2 (high school or college student), again, no statistical difference in the 
perception exists between these two groups. These responses are expected and do, however, 
correlate to the answers given in questions 16 and 20, in that, when it comes to education and 
training for CTE related professions the “four-year or bust” mentality is prevailing with the 
Generation Xer’s and Millennials. Does this indicate that stigmas do not lie in the CTE career 
choices but, instead the stigmas lie in the education and training methods that typically 
associated with CTE related careers? Two-year College and Apprenticeship. Further 
investigation in recommended. 
Question 24 asked if respondents felt that anyone can learn a CTE related profession just 
by doing it for a while, this received a mean value of 6.37(Fig. 70). 
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This represents a positive response and indicates that respondents feel that experiencing 
the skill-set by doing this for a certain period of time one can learn the career skill set. It should 
be pointed out that this question was not asked with additional description such as “under the 
guidance of a professional” which would be a structure similar to apprenticeship. It was asked 
generally, to provide the best unbiased answer which in this case, reveals that the respondent do 
indeed feel that a CTE profession, in general terms, can be learned by doing without any formal 
or structured training. When 2 sample-t-tested there were no significant statistical differences 
between the any of the groups: Q2 = t= (133) = -0.23, p=0.821; Q4 = t= (171) = 1.34, p=0.182; 
Q5 = t= (36) = 0.60, p = 0.554; Q11 = t (155) = 0.67, p= 0.551. This indicates that more 
information to support the understanding of 2-year education and apprenticeship in training for 
successful CTE professions is required, especially in light of the growing skills-gap and threat of 
lack of qualified workforce in CTE related careers. This distinction is important given the current 
employment markets in which a degree, certificate, or industry recognized credentialing has 
become part of the requirements for consideration when applying for jobs in nearly all careers.  
When asked if CTE professional earn less money than graduates of four-year college 
programs in Q 25, respondents gave a mean value of 5.70(Fig.71). 
Figure 70 Q24 graph 
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Figure 71 Q25 graph 
This is either encouraging, in that, the respondents understand that a good living can be made in 
these careers, or discouraging, in that, that these two generations don’t have a firm understanding 
when it comes to the salaries and wages associated with either CTE related professionals or most 
four-year degree programs. The 2 sample t-tests show no significant difference between the 
groups tested: Q2 = t(134) = 0.44, p=0.661; Q4 = t(174) = -0.02, p=0.998; Q5 = t(38) = -0.37, p= 
0.711; Q11 = t(153) = 0.24, p= 0.551. Mean average Yes –5.88, No – 5.79. 
 It must be understood that there are many salary ranges applied to four-year degrees, and 
those salaries depend upon current market conditions and discipline majors. The intent of the 
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question is the measure the general perception that a four year degree required career pays more 
than a CTE related career. The results show that there is no significant statistical difference in the 
perceptions of the groups tested. For the purpose of this survey, the question was presented 
generally to explore if an overall perception that CTE careers are lower paying. The results of 
these tests indicate that there is not a perception that CTE career pay less than careers requiring 4 
year degrees.  This should be investigated further and compared to specific 4-years degree 
program graduate salaries to specific CTE related career earning in order to reveal if a significant 
difference exist. 
 Question 26 asked respondents if the term “vocational” has a negative connotation. The 
mean value given is 5.59(Fig. 72). This indicates that the term holds no or a very slightly 
negative connotation. 
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Figure 72 Q26 graph 
 
 
When 2 sample t-tested against Q2 a significant statistical difference does exist between the 
groups, t(149) = -2. .35, p = 0.020. HS mean =5.02, College mean = 5.90 (Fig. 73). 
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Does the term "vocational" have a negative connotation?
 
Figure 73 Test: HS/College is vocational negative? 
 
From the graph we see that college students attribute a negative connotation to the term 
“vocational” more so than high school students surveyed. Most of the respondents answered 5, 
which indicated indifference to whether it does have a negative or positive connotation, or the 
respondents may not recognize the term vocational, as it preceded Career and Technical 
Education, and therefore, the term may predate the Millennial generation of respondents. 
When 2 sample t-tested between Q4, Q5 and Q11 no significant statistical difference 
exists between the groups tested; Q4 = t(176) = -0.95, p = 0.345; Q5 = t(42) = 1.12, p = 0.271; 
Q11 = t(154) = -0.25, p = 0.800. Mean average Yes – 5.44, No – 5.55. 
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 The final question of the survey Q27, asked if the term Career and Technical Education 
has a negative connotation. This question has a mean value of 4.67 (Fig. 74), just under the 
median value of 5, indicating that Career and Technical Education holds a slightly positive 
connotation.  
 
 
 
Figure 74 Q27 graph 
  
The highest number of responses (29) are there is definitely not a negative connotation, while the 
second highest is the neutral median answer of 5. 2 sample t-tests among the groups show no 
significant difference between the groups tested: Q2 – t(124) = -0.63, p= 0.528; Q4 – t= (178) = -
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0.46, p=0.644; Q5 – t= (38) = -0.30, p=0.761; Q11- t= (154) = -0.87, p=0.387. Mean average 
Yes – 4.46, No- 4.83. 
These generations may have a better understanding of the term “Career and Technical 
Education” vs. “Vocational”, but because the difference hovers so near the mean average of 5, 
and the variation from the median value of 5 to the positive is almost equal to the difference from 
5 as the previous question (Q26) to the negative, it seems that these respondents in these 
generations are closer to indifferent about the terms rather than having a positive or negative 
connotation that may influence perceptions. 
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6. Conclusion 
This research did identify significant statistical differences in the perceptions between 
different groups of respondents who participated in the survey and here is how they differences 
relate to the research objectives of this thesis.  
6.1.  Identify significant statistical differences in high school and 
college student’s perceptions of Career Technical Education at the 
secondary and post-secondary levels. 
Differences between high school and college students are revealed in Q22-Do you 
consider CTE related careers menial or meaningful? As well as, Q26- Do you feel that the term 
“vocational” has a negative connotation? In the results and discussion, it is observed that 
exposure to, experience in, and access to CTE related courses do influence perceptions between 
the respondent groups. Other than these two questions, no significant statistical differences exists 
between high school and college students regarding their perceptions of CTE careers, this is 
expected, and can be viewed as s for better or for worse scenario depending upon how you view 
the problem. For better, there are common perceptions shared between high school and college 
students regarding CTE and related careers, so with the proper marketing strategy, targeted at 
students at the critical point in life in regard to life-long decisions, we could change the 
perceptions identified as negative into positives thus limiting the societal, peer, and parental bias 
toward CTE related careers. For worse, do we have time to identify and influence change in the 
negative perceptions of CTE and related careers? We must change the perceptions that we know 
not to be true in order to ensure that much needed industry, construction, and agricultural jobs 
have qualified workers to fill positions. Or, should industry look to another means in order to fill 
open positions because stigmas are too entrenched in societal, peer and parental bias to overcome 
92 
 
within the timeframe of a generation? Amy King writes “…as our baby boomers prepare for 
retirement…Millennials are expected to make up 75 percent of the workforce by 2025” (2016). 
Given what this research indicates, how many of the 75 percent predicted will choose a CTE 
related career? Not many I presume. 
6.2. Gender 
Interestingly, no significant statistical differences are observed in regard to gender and 
perceptions of CTE or CTE related careers. This is a good result, it indicates that CTE and 
related careers are not gender biased and are perceived as gender-neutral. This is important given 
the need for CTE related skill sets required to fill much needed industry positions. The ability for 
industry to hire all trained and qualified workers regardless of gender, will increase the likely 
hood that positions will be filled. In an article written by Shannon Winslow-Claunch (2016) she 
identifies that, 
In 2014, the Bureau of Labor Statistics reported that 9.8 million people worked in the 
construction industry, of which, only 872,000 were women…while women still face 
unique challenges in the industry, today’s construction project have evolved to become 
safer and less labor intensive because of automation, OSHA safety standards, EOC 
mandates and changing cultural norms, which make working conditions more favorable 
for women than in the past. Women are also very well-suited for crafts such as 
instrumentation, welding and electrical because they have superior hand-eye 
coordination.  
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Closing the gender-gap is one less hurdle that industries who rely on CTE related skill-set must 
jump to recruit qualified workers. 
6.3. CTE courses taken when offered influenced post-secondary 
decisions. 
When testing the results against whether a respondent took CTE courses in high school or 
did not (Q4), significant statistical differences are observed. These differences are observed 
between the sample groups in questions 7, 8, 9 &10. The questions range from did you enjoy 
CTE courses to did CTE influence post-secondary decisions. When reviewing the raw and 
statistical data in the discussion section, it should not surprise anyone that the sample group who 
did not CTE courses would not have enjoyed or been influenced by CTE in making a post –
secondary decision. The mean averages tell the story as to the impact that having CTE as a part 
of high school education when influencing decisions about a respondents future. The take-away: 
experiencing CTE does have an influence on decisions and perceptions when making choices 
regarding future careers. Other differences observed in the sample groups are in the perceptions 
of CTE related professions respected by other professions and significant difference is observed 
when asked if CTE related careers are important to the economic fabric of Montana.  
6.4. CTE exposure in high school and taking or not taking CTE courses 
when offered influence post-secondary decisions and perceptions 
  Sample group 2 who did not have CTE courses offered in high school, identified in Q5, 
also perceive certain aspects of CTE differently than those that did have CTE offered in high 
school. This does not assume that all respondents who had the opportunity to take CTE did so, 
(these respondents are captured in Q4). For instance, Q5 NO respondents differ in the perception 
about CTE related careers and importance in Montana’s economic fabric, as well as, are CTE 
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related careers menial or meaningful. These difference are expected, understood and appreciated 
as they provide valuable perceptional data. Yet, there is no significant difference between the 
sample groups 1 and 2 in Q4 and Q5 when asked if a 4 year degree is more important than 2 year 
education or apprenticeship as a path to a good career; or, can anyone simply learn a CTE skill-
set by doing it for a while; and, CTE professions earn less than 4 year degrees. It is observed that 
exposure to, experience in, or access to CTE related courses does not influence perceptions in all 
aspects when it comes to perceptions of CTE related careers. The “4-year or bust” mentality 
dominates among all respondent groups, and is reflected in these results. Thus reinforcing the 
perception and stigmas identified in the literature review. 
6.5. Hypothesis: The perceptions of CTE education/careers are 
positive, but despite this, consideration of CTE coursework/training or 
careers are low. 
 The data gathered shows that overall respondents who did participate in CTE courses in 
high school develop an appreciation for CTE and related careers. Respondents who did 
participate in CTE courses consider CTE, an important part of their education (Q7) and enjoy the 
courses (Q8) resulting a positive mean average, yet when asked if considering a CTE related 
career (Q9), and CTE courses influenced post-secondary decisions (Q10) the mean averages 
drop a full mean average point. Then, when put to the question: Did you consider a CTE related 
career field? We observe more NO answers than YES answers. Going back and examining the 
raw data in Q4 and Q5, we see 54 respondents in Group 1 that chose not to take CTE in high 
school although it was offered. When these 54 are factored out of the total no answers of 81, we 
get 27 respondents who most likely took CTE courses in high school but the experience did not 
influence them to consider a CTE related career. This breakdown of the raw data reveals that 
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74% of respondents that did take CTE courses did consider CTE related careers and 26% of 
respondents who did take CTE courses did not. This is encouraging. It shows that participation in 
CTE courses does influence perceptions of CTE related careers enough to make the respondent 
at least consider a career in these fields.  
 A question asked in the thesis, are post-secondary and career decisions made earlier in 
life before exposure to or experience in CTE courses?, needs to be researched, analyzed and 
identified so that  marketing and communication strategies to counter the negative perceptions 
and stigmas can be developed to be as effective as possible. Because, although experiencing CTE 
courses, it does not dissuade these pre-decided respondents from their pre-made choices. Much 
of the data analyzed in this thesis indicates the perceptions of work in CTE careers is not a 
deterrent, salary is not identified a deterrent, respect in and for the work is not a deterrent, and 
many of the respondents enjoy the experience of CTE. Why then, did more respondents identify 
that they will not consider a CTE related career.  Identification as to when pre-decided’s make 
their choice may aid educational administrations to make CTE courses availability an option at 
this point or before. This may or may not influence the respondent’s decision but, it could allow 
for more consideration of CTE related career fields, given the shortages that the baby-boomer 
retirement poses. Another possibility is that stigmas and negative perceptions, as illustrated in 
the literature review, do influence post-secondary and career choices regardless of how 
positively respondents feel about their CTE experiences.  
6.6. Summary 
In conclusion, the examples in the literature review paint a dire picture. There is a critical 
shortage coming to hands-on skilled professions that Generation X and Millennials are not 
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pursuing as career paths. The research questions asked in this survey have been answered and 
analyzed. I think there is hope. The respondents to this survey confirm that exposure to and 
experience in CTE courses do influence post-secondary decisions and consideration of CTE 
related careers. This is an important first step in identifying strategies to meet demand in this 
market sector that will benefit the Montana and National economies.  
One strategy should include current wage comparisons of CTE related careers and skilled 
trades against some of the most popular university majors. For example, 2015 Montana average 
wages for CTE related careers such as Electrical Power Line Installers-$77,680; Pipefitters -
$57,030; Electricians -$ 60,690; and Construction Carpenters - $42,480 (Klungtvedt, Sept. 
2016), should be compared to salaries earned after graduation from popular college programs. It 
should also be pointed out that the average wages listed above are all well above the average 
Montana per capita income $25, 977, and many are at or above the average household income in 
Montana of $ 46,766. 
Another strategy is to compare current employment opportunities available in popular 
university programs to availability in CTE related careers.  Examples from the literature review 
such as: the 2014 Reuters magazine article concerning the looming skilled trades skills gap; the 
report from Association of General Contractors president Stephen Sanders regarding national 
construction workforce shortages; and Carey Hegreberg of the Montana Contractors Association 
and his concern in terms of perceptions that college education and graduate school are the only 
way to a good life, meanwhile the skilled trades are starving for workers, should be coupled with 
current employment opportunities and training methods to get into  well-paying, in- demand 
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careers, then compared to employment availability and education required for popular college 
programs. 
Lastly, given the concerns regarding cost of 4-year degrees and graduate programs, an 
analysis on Return on Investment (ROI) should be conducted comparing the investment in 
college education and graduate school cost before employment and total cost including interest 
to salaries earned post-graduation and average salary for degree. A Return on Investment 
analysis should be conducted on CTE related career training such as: apprenticeship; two-year 
education; and the combination of two-year education and apprenticeship and post-graduation 
earning and average salary in career. These two ROI studies should be compared to one another 
to present a real picture of cost over time and life-term earnings.  
This thesis identified that CTE courses in Montana are not as stigmatized as previously 
thought but this thesis does not question deeply enough to identify why CTE  training and 
careers are not pursued as a means to a good life by Generation X and Millennials. It is these 
questions when asked, analyzed, and answered will develop the strategy to counter the negative 
connotations and perceptions that continue to effect workforce and workforce education.  
 
98 
 
7. References 
 Arenson, K. (2007, May 16). Study Finds College-Prep Courses in High School Leaves many 
Students Lagging. New York Times. Retrieved from: 
http://www.nytimes.com/2007/05/16/education/16report.html?_r=0. 
Association for Career and Technical Education. (n.d.). Carl Perkins Act implementation. 
Retrieved from http://www.acteonline.org/general.aspx?id=687#plans 
Brand, B. et.al. (2013, March). How Career and Technical Education Can Help Students Be   
College and Career Ready: A Primer. American Institute for Research. Retrieved from 
http://www.aypf.org/wp-content/uploads/2013/04/CCRS-CTE-Primer-2013.pdf 
Career and Technical Education (2014, Apr. 29). Hidden Cirriculum. The glossary of education    
reform. Retrieved from http://edglossary.orgcareer-and-technical-education/ 
Connell, Christopher (2013, February 6). Skilled Workers In Training As Economic Reality 
Marries Apprenticeship With College. The Huffington Post. Retrieved from 
http://www.huffingtonpost.com/2012/12/07/skilled-workers-in-traini_n_2257805.html 
Crawford, M, B. (2009). Shop Class As SoulCraft (1st.ed). New York, New York: The 
PenguinPress. 
Demay, Daniel (2105, March 1). Shorthanded: Construction Industry faces worker shortage in 
Bozeman and beyond. Bozeman daily Chronicle. Retrieved from 
http://www.bozemandailychronicle.com/news/economy/shorthanded-construction-
99 
 
industry-faces-worker-shortage-in-bozeman-and-beyond/article_28cdc0c2-1a88-5a5b-
a9b4-a0f44d8f46f1.html 
Emrath, Paul (2104, July 3) Builders See Shortages of Labor and –Especially-Subcontractors. 
National Association of Home Builders. Retrieved from 
https://www.nahb.org/en/research/housing-economics/special-studies/builders-see-
shortages-of-labor-and-especially-subcontractors-2014.aspx 
Gardiner, Walt (2014, Sept. 12). Skills Gap Bumps Up Against Vocational Taboo. Wall Street 
Journal. Retrieved from http://www.wsj.com/articles/skills-gap-bumps-up-against-     
vocational-taboo-1410473392 
Hanford, E. (2014). The troubled history of vocational education. American Radio 
Works.Retrieved from http://www.americanradioworks.org/segments/the-troubled-
history-of-     vocational-education/. 
King, A. (2016, Fall/Winter). The Future of Workforce Development Starts Now. The  
Cornerstone. 24. 
Klungtvedt, E. (2016, September). Apprenticeships in Montana. Montana Economy at a Glance,  
pg. 4. 
Korn, P. (2013). Why We Make Things and Why it Matters: The Education of a Craftsman (1st 
ed). Jaffrey, NH: David R. Godine – Publisher. 
100 
 
McManus, John (2015, July 16). The Heat Is On: Labor. Builder. Retrieved from 
http://www.builderonline.com/building/trades-subcontractors/the-heat-is-on-labor_o 
Mutikani, Lucia (2014, January 21). Skilled worker shortage looms for U.S. construction firms.  
Reuters. Retrieved from http://www.reuters.com/article/usa-economy-construction-       
idUSL2N0KV1CE20140121 
Nkhereanye, N. (2014, March 5). Vocational Education: Perceptions in the U.S. and Abroad. 
Retrieved from http://www.classbase.com/News/Vocational-Education-Perceptions-in-
the- US-and-Abroad-179. 
O’Brien, Edward (2105, November 4). Montana Facing A Shortage Of Skilled Workers. 
Montana Public Radio. Retrieved from  http://mtpr.org/post/montana-facing-shortage-
skilled-workers 
U.S. Department of Education, National Center for Education Statistics.Vocational Education in 
the United States: Toward the Year 2000. NCES 2000-029 by Karen Levesque, Doug 
Lauen, Peter Teitelbaum, Martha Alt, and Sally Libera.  Project officer: Dawn Nelson. 
Washington D.C.:2000.  Retrieved from http://www.nces.edu.goc/pubsearch/index.asp  
U.S. Department of Education. (1983, April). A Nation At Risk: The Imperative For Educational 
Reform. Retrieved from https://www2.ed.gov/pubs/NatAtRisk/risk.html 
Watson, S. (2015, October 7). Skilled Trades Careers Negate Youth/Parent Perceptions Canadian 
Apprenticeship Forum. Retrieved from http://www.CFA-FCA.org/press-     
release/skilled-trades-careers-negate-youthparent-perceptions/ 
101 
 
Winslow-Claunch, S. (2016, Fall/Winter). Female Veterans Fill the Gap for Trained Pipefitters. 
The Cornerstone. 18. 
102 
 
Appendix A: IRB Approval 
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 IRB 
Protocol No.:  
THE UNIVERSITY OF MONTANA-MISSOULA 
Institutional Review Board (IRB) 
for the Use of Human Subjects in Research 
 
ONLINE SURVEY  
(SurveyMonkey, Select Survey, Qualtrics, etc.) 
 
Statement of Confidentiality 
 
 
When developing the online survey instrument for my project, “Measuring Perceptions of Career 
and Technical Education in Montana,” my signature below certifies that:  
 
1) I will design my online survey so that the front page of the instrument includes the 
project description, a risk/benefit statement, and contact information for questions.  
Participants will not be forced to respond to a question before being able to move on to 
the next question.  Participation will be clearly voluntary and subjects’ consent will be 
implied by their proceeding into the survey; and,  
 
2) If my survey is anonymous,  
a. I will provide the URL link to the survey via a hand-out, or in the body of an 
email, but will not send it electronically through a feature of the survey software; 
and  
b. I will not include any potentially identifiable technical data (e.g., IP address) in 
my collection configuration.  If, however, I am unable to deselect and technical 
data is captured by default, I, as the instrument designer, will destroy it 
immediately.  As a result, I will be the only one (of my research team, if 
applicable) to see this data, and it will not be used it in any way. 
 
The highest form of online security available utilizes secure sockets layer (SSL) and ensures data 
is transmitted in an encrypted fashion.  Select Survey does not use SSL and for some survey 
software (e.g. SurveyMonkey), this security is available only via purchase.  
 
The survey software I am using is _____Qualtrics_____________________________ 
 
It utilizes SSL:       ___x_ Yes       ____ No   
 
 
 
 Bill Ryan      11/11/15 
Signature of Principal Investigator     Date 
 
I AM AWARE that electronic submission of this form from my University email account constitutes my signature. 
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Dear (faculty name), 
  
 Please distribute this to any interested parties (teachers in other courses, for example) to 
give to students over 18 years of age. The survey does have a thank you page at the end for 
verification of completion (if required). This survey is for high school and college students over 
18 years of age in Montana. This survey is voluntary and completely anonymous for all 
respondents.  
This survey is also mobile friendly for added convenience. 
Your Anonymous Survey Link: 
https://qtrial2016q1az1.qualtrics.com/SE/?SID=SV_bI6DLjjgBAT0hgh 
 
The link above can be copied and distributed to email accounts of volunteer respondents 
(please do this before opening the link, otherwise it may not open for the respondent.)  By 
copying the link and distributing via email the anonymous integrity of the survey will be 
maintained.  As a further precaution, after sending the email to the respondent- please trash the 
email chain. 
This research will (hopefully) lead to future PhD work that will strengthen understanding, 
support and funding for CTE programs statewide. 
Thank you for all you help in this. 
 BILL RYAN 
Associate Dean 
Instructor II – Construction Tech, Carpentry & Historic Preservation 
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Office: (406) 496‐3753 
Cell:      (406) 231‐3646 
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Dear Superintendent, 
 
I am writing you to ask your permission to conduct a survey regarding Career and Technical Education in 
Montana’s public schools. This research has been approved by the Internal Review Board at the 
University of Montana allowing that I can now solicit school districts for participation. As the leaders of 
your school district, I respectfully request that you consider allowing me to conduct this research on 
your campus.  
 
Participants in the study will be anonymous and all results will remain anonymous, all data will be 
compiled and pooled into one data set and will not identify specific school districts. 
 
Please respond if you are interested in this study. I will do all the heavy‐lifting including: 
 traveling to your site; 
  issuing surveys:  hand surveys (10‐20 minutes) or online ( 5‐10 minutes)‐this is a district 
preference; 
 answering any questions that you or your students may have about post‐secondary education, 
apprenticeship and future employment projections in the CTE fields. 
 
 
Here is a brief outline of my goals for this study: 
 
My research will: 
 
1) Measure the perceptions of Career and Technical Education (specifically Industrial Technology 
and Agricultural education) in Montana among: 
 
 High school students (18 or older) and soon to be graduates 
 
 Instructional faculty perceptions and needs  
1. For those that teach in the specified programs (industrial and agricultural) 
this will be especially important research to identify how these programs 
and the careers that develop from these educational programs are viewed 
in our Montana culture.  
 
2. For those that do not teach in Industrial or Agricultural‐ (i.e. science, math, 
history, etc.) I would like use you and your students to act as a control 
group. The more students in varying disciplines that I can survey, the better 
representation I will have for analysis. 
 
 Parent or Guardians perceptions of professional careers that CTE provide for 
their children’s future 
 
2) Measure the placements of high school graduates into CTE related fields in post‐secondary 
education, apprenticeship or workforce against the perceptions of CTE education. 
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i.e. If students in Montana perceive CTE and Trades/Agricultural education as very 
valuable, do the numbers of placements into those professions correlate?  
 
                                                                Or 
If parents view CTE as valuable education for their students; do the same parents 
encourage future training in these fields? Or do parents perceive trades or agriculture 
jobs as less valuable than a four‐year education‐ no matter the major. 
 
Many more questions and scenarios will surface as this data is collected. The findings will be published 
and distributed to participating school districts. Some of this information will serve as thesis problem 
material and the rest of the data collected will continue into Ph.D. work. 
 
If you have any question/ suggestions please contact me. 
 
Sincerely, 
 
 
 
 
BILL RYAN 
 
Associate Dean 
Instructor II – Construction Tech, Carpentry & Historic Preservation 
 
Office: (406) 496‐3753 
Cell:      (406) 231‐3646 
Admin. Assistant: (406)496‐3711 
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Measuring Perceptions of Career and Technical Education in Montana survey 
 Hardcopy survey: 
This survey is confidential and voluntary. You must be 18 or older to participate 
in this research. Your decision to take part in this research study is entirely voluntary. 
The information gathered will be used to further the understanding of Career and 
Technical education in Montana. At any point participants may:  
 refuse to take part in or you may withdraw from the study at any time without 
penalty or loss of benefits to which you are normally entitled. 
 
 It will take about 10 -20 minutes to complete the survey.  
There is no anticipated discomfort for those contributing to this study, so risk to 
participants is minimal.  Mild discomfort may result from use of time to take the survey. 
 There is no promise that you will receive any benefit from taking part in this 
study. 
Your records will be kept confidential and will not be released without your 
consent except as required by law.  Your identity will be kept private. 
If the results of this study are written in a scientific journal or presented at a 
scientific meeting, your name will not be used. 
If you have any questions about the research now or during the study, please 
contact: Bill Ryan at (406) 496-3753 or bryan@mtech.edu. 
If you have any questions regarding your rights as a research subject, you may 
contact the UM Institutional Review Board (IRB) at (406) 243-6672. 
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Online survey: 
 
You are invited to participate in a research project about Measuring Perceptions of 
Career and Technical Education in Montana.  This online survey should take about five to ten 
minutes to complete.  Participation is voluntary, and responses will be kept confidential to the 
degree permitted by the technology being used. 
 
You have the option to not respond to any questions that you choose.  Participation or 
nonparticipation will not impact your relationship with the University of Montana. Submission 
of the survey will be interpreted as your informed consent to participate and that you affirm 
that you are at least 18 years of age. 
 
If you have any questions about the research, please contact the Principal 
Investigator, Bill Ryan, via email at bryan@mtech.edu. If you have any questions regarding 
your rights as a research subject, contact the UM Institutional Review Board (IRB) at (406) 243‐
6672.   
Please print or save a copy of this page for your records. 
 
* I have read the above information and agree to participate in this research project.  
 
____ Enter survey 
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“Measuring Perceptions of Career and Technical Education in Montana” 
 
Question #1 :  What is your gender  M F 
Question #2 : Are you a:  High School student  College student 
Question #3 :  What is your age? 18-24 25-34 35-44 45-54  55-64 65-74 75 or 
older 
Question # 4:  Did you/ are you take/taking CTE (Career and Technical Education) 
related courses (Industrial Technology, Business, Consumer Science, Ag Tech) related courses in 
High school?        Yes  No 
Question # 5: Were CTE course offering at your school?  Yes No 
Question # 6:  If so, which CTE track did you take?  
Industrial Tech   Business  Consumer Science Agriculture 
Question # 7: Were/Are these courses important to your overall education? 
Question # 8: How much did you/do you enjoy CTE courses when you took/take them? 
1  2  3  4  5  6 7 8 9 10 
Not very   Undecided    Very 
Question # 9: Did/Do these CTE courses make you consider a CTE related career? 
1  2  3  4  5  6 7 8 9 10 
Not very   Undecided    Very 
Question # 10:  Did/Do exposure to CTE related courses in high school influence your 
decision about post-secondary (after high school) educational choices? 
1  2  3  4  5  6 7 8 9 10 
Not very   Undecided    Very 
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Question # 11 Are you/ Did you consider a CTE related career? Yes No 
________________________________________________________________________
___________ 
If YES, please continue with questions 12 – 16 
If NO, please continue with question 17 
 
Question # 12   What aspects of CTE related careers are appealing to you? 
Salary   Working with hands  Fast paced atmosphere 
 working outdoors 
 Challenging work  work schedule   Other 
Question # 13 Do you feel that CTE related professionals are respected in their fields? 
1  2  3  4  5  6 7 8 9 10 
Not very   Undecided    Very 
Question # 14 Do you feel that CTE related professionals are resected among 
professionals in other career fields? 
1  2  3  4  5  6 7 8 9 10 
Not very   Undecided    Very 
Question # 15 Which CTE related career field are you considering? 
Industrial Tech   Business  Consumer Science Agriculture 
Question # 16 What level of training do you expect to acquire to be successful in your 
CTE related career? 
Apprenticeship  Two-year College CTE courses  Two-year 
College and apprenticeship 
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  Four-year College   None 
 
Please continue to question # 22 
______________________________________________________________________________
_____ 
Question # 17 Which of these are not appealing to you about a CTE related career? 
(choose all that apply) 
Salary   Working with hands  Fast paced atmosphere 
 working outdoors 
 Challenging work  Work schedule   Other 
Question # 18 Do you feel that CTE related professionals are respected in their fields? 
1  2  3  4  5  6 7 8 9 10 
Not very   Undecided    Very 
Question # 19 Do you feel that CTE related professionals are resected among 
professionals in other career fields? 
1  2  3  4  5  6 7 8 9 10 
Not very   Undecided    Very 
Question # 20  Which would you consider the appropriate level of education or 
experience is required to do a CTE related career? (choose all that apply) 
Apprenticeship  Two-year College CTE courses  Two-year 
College and apprenticeship 
  Four-year College   None 
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Question # 21 Are CTE related career fields important to the economic fabric of 
Montana? 
1  2  3  4  5  6 7 8 9 10 
Not very   Undecided    Very 
 
Question # 22 Do you consider CTE related careers…… 
  Meaningful?  Menial? 
 
Question # 23 Do you consider a four-year degree more important than two-year CTE 
education or an apprenticeship into a career? 
1  2  3  4  5  6 7 8 9 10 
Strongly disagree   Undecided   Strongly agree 
Question # 24 Do you feel that anyone learn a CTE related career skill set by just doing it 
for a while? 
1  2  3  4  5  6 7 8 9 10 
Strongly disagree   Undecided   Strongly agree 
Question # 25 CTE related professions earn less money than four-year degree graduates. 
1  2  3  4  5  6 7 8 9 10 
Strongly disagree   Undecided   Strongly agree 
Question # 26 Do you feel that the term “vocational” has a negative connotation? 
1  2  3  4  5  6 7 8 9 10 
Strongly disagree   Undecided   Strongly agree 
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Question # 27 Do you feel that Career and Technical Education has a negative 
connotation? 
1  2  3  4  5  6 7 8 9 10 
Strongly disagree   Undecided   Strongly agree 
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Appendix B: All Results 
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